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摘  要 
梅毒螺旋体（Treponema pallidum）是性传播疾病梅毒的致病菌，尽管有关 T. 
pallidum 的研究已经开展近一个多世纪，对其生物学及病原学特性有了一定的了解，
然而对于 T. pallidum 致病机制的认识还处于起步阶段。巨噬细胞作为机体防御外来





出。本研究包括构建 THP-1单核细胞来源巨噬细胞极化模型。体外用 T. pallidum 刺
激 THP-1 单核细胞来源巨噬细胞，RT-PCR、ELISA 等方法检测巨噬细胞细胞因子
分泌情况，判断巨噬细胞极化方向。同时采用 Latex bead 荧光微球方法及免疫荧光
显微镜方法检测 M1 及 M2 两种巨噬细胞吞噬能力的差异。实验结果表明，THP-1
在细胞因子 IFN-γ、LPS 和 IL-4 的刺激下，可成功极化为 M1 及 M2 两种类型，T. 
pallidum 刺激 THP-1 来源的M0型巨噬细胞 24h，可产生 IL-1β、TNF-α等促炎性因
子，使巨噬细胞往 M1 方向发生极化。Latex beads 方法检测不同极化类型巨噬细胞
吞噬能力的差异，结果显示 M2 型巨噬细胞吞噬微球的能力较 M1 型明显增强。但
采用荧光显微镜观察巨噬细胞对梅毒螺旋体的吞噬情况发现不同极化类型巨噬细胞
对 T. pallidum的吞噬差异并不显著。试验初步成功建立了 THP-1单核细胞来源巨噬
细胞极化模型，为后续试验提供了良好的前期基础，体外试验说明 THP-1型M0型
巨噬细胞在受到 T. pallidum 刺激后可向M1方向发生极化，但具体极化机制还有待
进行体内试验及动物试验进一步验证。 
















Treponema pallidum is the pathogenic bacteria of sexually transmitted disease
— syphilis. Despite the inherent difficulties in investigating this organism, researche
rs have been successful in uncovering some of the secrets of T.pallidum’s biology
 and the pathogenesis in the past century, but how the T. spirochete causes the v
arious clinical features is still a great mystery. Macrophages playa pivotal role in 
the process of recognizing, phagocytosis, presentation, killing during the infection 
of T. pallidum. Based on their reactions to different stimulants,macrophages can b
e classified into two activation states. M1 macrophages play a part in the defence
 against bacteria or viral infection. M2 macrophages play a role in parasite infecti
on, tissue modelling, immunoregulation. Macrophage polarization is a dynamic pro
cess which can exhibit different phenotype in various microenvironment. Polarizati
on was analysed using gene expression and surface maker of well-known M1 and
 M2 marker genes. T. pallidum were investigated for their polarizing ability on M
0 THP-1 macrophage towards either the M1 and M2 state. Latex beads and immu
nofluorescence microscopy techniquewere used to tese the phagocytosis capacity be
tween M1 and M2. Based on the expression of M1 and M2 markers genes we co
nclude that THP-1 macrophage could be successfully polarized into either the M1 
or M2 state. T. pallidum primed-THP-1 macrophage strongly expressed M1 marker
 genes in vitro, suggesting that macrophage can polarized to M1, but a more prec
ise conclusion needs further research. Futhormore, latex beads were used to detect
 the phagocyticcapacity between M1 and M2, results showed that IL-4 enhanced 
macrophage phagocytosis capacity compared with the M1 and control group. Whil
e the in vitro phagocytosis of T. pallidum by macrophage studied by indirect imm
-unofluorescence assay (IFA) exhibits no significant difference.In conclusion, we e-
xpected that our study will contribute to better understanding macrophage polarizat
-ion. Futhermore, the effect of T. pallidum on macrophage polarization needs to b
e more in-depth research. 















简写 全称 中文名 
PMA phorbol ester 佛波酯 
Tp Treponema pallidum 梅毒螺旋体 
IL-4 interleukin-4 白介素-4 
LPS lipopolysaccharide 胎牛血清 
PCR polymerase Chain Reaction 聚合酶链式反应 
IFN-γ interferon-γ γ -干扰素 
Mø macrophage 巨噬细胞 





CKs cytokines 细胞因子引物 
IL-10 interleukin-10 白介素-10 
FITC fluorescein isothiocyanate 异硫氰酸荧光素 





RPR rapid plasma regain 快速血浆反应素试验 
VDRL 
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内皮上的血管细胞黏附因子-1（vascular cell adhesion molecule-1，VCAM-1）和细











































































实验（venereal disease research laboratory test，VDRL），快速血浆反映反应素环状卡
片试验（rapid plasma reactant test，RPR）等，非特异性梅毒螺旋体血清试验以前被
用来作为梅毒的筛查实验，但因其敏感性较低，作为筛查实验很容易造成临床医生
漏诊，耽误患者病情治疗，目前用来作为梅毒治疗的疗效观察及 T. pallidum 在体内
活动度的监测手段。特异性梅毒螺旋体血清实验主要针对特异性的梅毒螺旋体抗体，
包括梅毒螺旋体血凝实验（Treponema pallidum haemagglutination，TPHA）、梅毒螺
旋体明胶颗粒凝集实验（Treponema pallidum Particle Agglutination，TPPA）、荧光密
螺旋体抗原吸收实验（Fluorescent Treponema Antibody Absorption Test，FTA-ABS）
及化学发光方法（Chemiluminescence analysis，CIA）等，其主要用于梅毒的确诊，
目前推荐与化学发光方法一起作为梅毒的筛查与确诊实验[39]。 
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